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CROSS REFERENCE TO RELATED APPLICATIONS 
The present application contains subject matter related to U.S. Patent Application 
5 Serial Nos. 10/370,845, filed February 21, 2003, entitled "Subscriber Mobility in Telephony 
Systems" to Boyle et al.; 10/387,112 filed March 11, 2003, entitled "Switch Buttons 
Activated fi-om an External Network" to Milton; 09/908,155, filed July 18, 2001, entitled 
"Method and Apparatus for Treating Extemally-Originated Calls as Coming firom Internal 
Switch Extensions" to MUton; and 09/908,156, filed July 18, 2001, entitled "Method and 
10 Apparatus for Extending Calls to Internal Switch Extensions Out to External Network 
Endpoints" to Milton, each of which is incorporated herein by reference. 

FIELD OF THE INVENTION 
The present invention relates generally to electronic message processing in 
15 communication systems and particularly to electronic message processing in telephony 
systems. 

BACKGROUND OF THE INVENTION 
Electronic messaging is gaining in popularity in both business and private 
20 appUcations. One type of electronic messaging is referred to as e-mail. E-mail is widely 
available not only within local area networks but also in wide area networks such as the 
Internet. Email is typically archived for long periods pending review by the recipient or as 
instructed by the recipient. Another type of electronic messaging is referred to as Instant 
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Messaging. In Instant Messaging, the electronic mail is coupled with an awareness of 

presence of each participant (as enabled by protocols such as the Session Initiation Protocol 

or SIP) to provide a near realtime electronic conversation back and forth between the 

participants. Typically, instant messages pop up on the display of the recipient and, when 

5 responded to, are deleted automatically. Instant messaging has proven to be quite popular 

in the Internet Service Provider or ISP/portal space. 

Service providers (both Intemet Service Providers (ISP) and cell phone service 

providers) offering instant messaging/presence services today include Yahoo™, AOL™, 

AT&T™, Microsoft™, to name but a few. Most service providers require a PC platform, 

10 though some have built cell phone interfaces for instant messaging, such as the MLIFE™ 

offer of AT&T™. Service providers have yet to provide instant messaging capabilities to 

any non-SIP endpoint or software enabled phone. Businesses and private parties are desirous 

of obtaining such service on a wider variety of communication devices, including Digital 

Control Protocol or DCP and H.323 enabled telephones. 

15 

SUMMARY OF THE INVENTION 
These and other needs are addressed by the various embodiments and configurations 
of the present invention. The present invention is directed to configuring a variety of types 
of communication devices to send and receive electronic messages and to remotely activate 
20 telephony fixnctions/features of a communication device in an enterprise network. 

In one embodiment of the present invention, a method for enabling a telephone to 
send and receive electronic messages is provided. The method includes the steps of: 

(a) providing a switch/server that is in communication with an internal telephone; and 
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(b) performing, at the switch/server, one or more of a first, second, and third set of 

operations. As used herein, "electronic message" is intended to include not only e-mail and 

instant messages but also other type of electronic messages, such as packetized voice streams 

(e.g., voice-over-IP), facsimile, etc., and a ^telephone" refers to an analog or digital circuit- 

5 switched communication device configured for live (real time) voice communications. As 

will be appreciated, the telephone generally includes a display, a keypad, and a handset 

including a microphone and a speaker. 

The first set of operations is related to deUvery of an electronic message to the 

telephone and includes the steps of: 

1 0 (i) recei^/ing an electronic text message intended for a user associated with the 

intemal telephone; 

(ii) determining that the electronic message is to be directed to the intemal 

telephone; and 

(iii) causing the text of the electronic message to be displayed on a display of 
1 5 the intemal telephone. 

The second set of operations is directed to sending an electronic message to an 
endpoint on behalf of the telephone and includes the steps of: 

(i) receiving, fi^om the intemal telephone, a number of signals associated with 
activation of feature activators; 
20 (ii) associating the signals with one or more corresponding letters and/or 

numbers to provide text for a message; 

(iii) forming the text into an electronic message including a source address, 
a destination address, and the text; and 
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(iv) forwarding the electronic message to the destination address. 

The third set of operations is directed to reviewing from the telephone a cached, 

buffered, or otherwise stored electronic message and includes the steps of: 

(i) receiving, from the internal telephone, a request to view the text of a 
5 selected electronic message; and 

(ii) causing the text of the electronic message to be displayed on the display 
of the intemal telephone. 

The first set of operations can be in^lemented in a number of ways. For exan^le, 
the sender of an electronic message can redefine, in a manner set forth in the electronic text 

10 message, the symbols and/or functions associated with feature activators (e.g., keys) on the 
intemal telephone. Activation of a redefined feature activator causes the switch/server to 
associate a redefined, corresponding symbol and/or fimction with the activated feature 
activator. The redefined, corresponding symbol and/or function is different from the default 
symbol and/or function assigned to the feature activator in the normal call mode. In another 

1 5 example, the text of the electronic message is displayed at least substantially simultaneously 
on the displays of a number of intemal telephones. This functionality replicates the paging 
capabilities in standard voice telephony. 

The second set of operations can also be performed in a variety of ways. By way of 
illustration, the second set of operations can be associated with responding to a received 

20 electronic message or originating an electronic message. The association of the signals with 
symbols/fimctions can be effected by mapping the received signals (from activation of 
feature activation) against a stored list or table to identify the corresponding letters and/or 
numbers. As used herein, "mapping" refers broadly to include any technique for determining 
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if a given identifier has a corresponding entry on a stored list. A predetermined text message 

can be associated with one or more of the signals to provide increased user convenience. The 

destination address can be inputted by the user, derived from the source address of a received 

electronic text message to which the formed electronic message is responsive, and/or selected 

5 from the user among a predetermined set of destination addresses. To facilitate user 

generation of electronic messages the operational mode of the internal telephone can be 

changed from a call mode to a message mode in which letters can be readily inputted by the 

user. 

In yet another embodiment, a method for accessing switch functionality from an 
10 external endpoint is provided that includes the steps of: 

(a) providing a switch/server, an internal endpoint, and an external endpoint, each of 
the internal and extemal endpoints being in communication with the switch/server and 
associated with a common user and the internal endpoint including a pluraUty of feature 
activators for activating a plurality of features; 
15 (b) receiving from the extemal endpoint an incoming contact including a packet- 

switched communication including an identity of a feature activator and/or a feature; 

(c) determining if the identified feature activator and/or feature has a corresponding 
entry in a stored list or table of identifiers, the entry being associated with a feature activator 
identifier associated with one or more feature activators and/or a feature identifier associated 

20 with one or more features; and 

(d) when the identified feature activator and/or feature has a corresponding entry in 
the stored list, activating the associated featiu-e activator and/or feature. 
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The endpoints are preferably communication devices. The word "communication 

device" as used herein should therefore be understood to include not only wired or wireless 

desktop telephone communication devices but also other types of processor-based 

commxmication devices, including without limitation mobile telephones, personal computers, 

5 IP hardphones, IP softphones, personal digital assistants (PDAs), etc. 

The determining step can be performed by mapping the identified feature activator 

and/or feature associated with the incoming contact to the corresponding entry in the stored 

list. The feature activator and feature identifiers can be defined by a numeric, alphabetical, 

or alphanumeric code or scheme. 

10 The stored Ust or table can be implemented in a nimiber of ways. The feature 

activator identifiers can be based upon activator position on the internal endpoint (e.g., key 

position in the keypad) and/or by the identity of the feature corresponding to the feature 

activator. 

In the activating step the switch/server processes the associated feature activator 
15 identifier and/or feature identifier as if the user had pressed the associated feature activator 
in the internal endpoint while the internal endpoint was in service and off hook. 

There is a broad variety of features that can be activated by this approach. Examples 
include: (a) features that are invoked prior to placing a contact, (b) featxires that are invoked 
during a contact, (c) features that are non-contact associated that do not require display 
20 interactions, (d) features that are non-contact associated that require display interactions, (e) 
features that are operated against contacts not associated with the activating station, and (f) 
features that are operated against an alerting contact. 
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Differing endpoints can have differing associations between feature activators and 

features. For example, a common identified feature activator and/or feature can define a first 

feature for a first internal endpoint and a second feature for a second internal endpoint, with 

the first and second features being different. 

5 To provide the person seeking to activate, deactivate, or modify a feature with 

confirmation of success, an electronic message can be sent to the user indicating the success 

or failure of feature activation, deactivation, or modification. 

The various embodiments of the invention can have numerous advantages. For 

example, the present invention can permit a telephone, particularly a digital telephone, to be 

10 used not only for real time live voice communications but also for text messaging. This is 
possible even when the telephone does not have a resident or collocated computer. During 
a telephone conversation a participant can now communicate privately with other participants 
on the call or with third parties. Service providers can thus now provide instant messaging 
capabilities to any non-SIP endpoint or software enabled phone. Advantageously, businesses 

15 and private parties will now be able to obtain instant messaging service on a wider variety 
of communication devices, including Digital Control Protocol or DCP and H.323 enabled 
telephones. The present invention can permit a sender to redefine the function/symbolic 
associations of the keys on the recipients keyjDad. In this manner, a sender, who may be 
using a more capable messaging device such as a PC, can provide a convenient methodology 

20 for the user to respond to the message. The present invention can provide access to switch 
feature fimctionality through packet-switched communication devices. A user's ability to 
remotely access switch-based features can lead not only to increased user convenience but 
also to increased user efficiency. End users, for example, can provide an executive/secretary 
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feature operation without requiring the secretary lo perform any tasks. The ability to have 

different features of different endpoints associated with a common feature identifier provides 

a high degree of flexibiUty. This is highly advantageous for not only the different types but 

also the different models of communication devices prevalent in many offices today. This 

5 is possible because, from a call-processing point of view, the different users sinq)ly "pushed" 

a button where the same button location on their respective endpoints invokes different 

features. It is difficult, for example, for users to compare their speed dial entries because 

each user can be using the same DID speed dial to invoke a different feature. 

These and other advantages will be apparent from the disclosure of the invention(s) 
1 0 contained herein. 

The above-described embodinients and conllgurations are neither complete nor 
exhaustive. As will be appreciated, other embodiments of the invention are possible 
utilizing, alone or in combination, one or more of the features set forth above or described 
in detail below. 

15 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 shows an exemplary communication system according to an embodiment of 
the present invention; 

Fig. 2 is a block diagram showing a switch/ser\'er configuration according to an 
20 embodiment of the present invention; 

Fig. 3 is a flow diagram showing the operation of the electronic message interfacing 
agent according to an embodiment of the present invention; 
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Fig. 4 is a flow diagram showing Ihe operation of the electronic message interfacing 

agent according to another embodiment of the present invention; 

Fig. 5 is a flow diagram showing the operation of the feature server according to an 

embodiment of the present invention; 
5 Fig. 6 is a flow diagram showing the operation of the feature server according to 

another embodiment of the present invention; 

Fig. 7 depicts a typical communication device having feature activators; and 

Fig. 8 depicts an exemplary mapping table used by the electronic message interfacing 

agent. 

10 

DETAILED DESCRIPTION 
The Comnumication Svstem 
The invention will be illustrated below in conjimction with an exemplary 
communication system. Although well suited for use with, e.g., a system having a private 
15 branch exchange (PBX) or other similar contact processing switch, the invention is not 
limited to use with any particular type of communication system switch or configuration of 
system elements. Those skilled in the art will recognize that the disclosed techniques may 
be used in any communication application in which it is desirable to provide improved 
contact processing directed from an external network into a PBX or other communication 
20 system switch. 

Fig. 1 shows an exemplary communication system 100 in which the invention is 
implemented. The system 100 includes a switch/server 102 which serves a premises 104 
having a first plxxrality of communication devices 106-1, 106-2, . , . 106-N that are 
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subscribers to the switch 102. Each of the communication devices 106-1, 106-2, . . . 106N 

corresponds to one of a set of internal extensions Extl, Ext2, . . . ExtN, respectively as 

shown. These extensions are referred to herein as "internal" in that they are extensions 

within the premises 104 that are directly senaced by the switch. More particularly, these 

5 extensions correspond to conventional communication device endpoints serviced by the 

switch/server, and the switch/server can direct incoming calls to and receive outgoing calls 

from these extensions in a conventional manner. 

The term "switch/server" as used herein should be understood to include a PBX, an 

enterprise switch, or other type of telecommunications system switch or server, as well as 

10 other types of processor-based communication control devices such as media servers, 

computers, adjuncts, etc. 

The switch/server 102 is also coupled via one or more communication lines 1 10 to 

apacket-switched network 112. In one configuration, the networkis a distributed processing 

network, such as the Internet. The lines 1 1 0 carry incoming contacts from the network 112 

15 to the switch/server 102 for processing and carry outgoing contacts from the switch/server 

1 02 to the network 112. The network 1 1 2 is coupled to a second pluraUty of communication 

devices 1 16-1, 1 16-2, ... 1 16-K. Preferably to permit effective mapping by the switch, the 

networks or other transit networks between the user's external commimication device and 

corresponding internal communication device are configured such that the switch/server 

20 receives not only the intended destination address but also the source address or identity of 

the external device initiating the contact. 

It should be noted that the invention does not require any particular type of 

information transport medium between switch/server 1 02 and communication devices 1 16, 
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i.e., the invention may be iniplemenled with any desired type of transport medium as well 

as combinations of different types of transport media. 

The packet-switched network 112 can be any data and/or distributed processing 

network, such as the Internet. The network 1 12 tj'pically includes proxies 120-1 to L, 

5 registrars (not shown), and routers (not shown) for managing packet flows. 

The enterprise network 104 is also in communication circuit-switched networks 114, 

such as the Public Switched telephone Network or PSTN. This network is in turn in 

communication with a third plurality of communication devices 124-1 to M. 

The first and third plurality of communication devices 106-1 to N, and 124-1 to M 

10 can be any communication device suitable for (he network to which they are connected. The 

fust and third plurality of communication devices are connected to a circuit-switched 

network and can include, for example, wired and wireless telephones, PDAs, pagers, 

facsimile machines, modems, H.320 video phones and conferencing imits, voice messaging 

and response units, traditional computer telephony adjuncts, and loudspeaker paging and 

15 announcement units. The second plurality of communication devices 116-1 to K are 

connected to the packet-switched network 1 1 2 and can include, for example, IP hardphones 

such as the Avaya, Inc.'s, 4600 Series IP Phones'*'^' , IP soflphones such as Avaya, Inc.'s, IP 

Softphone™, Personal Digital Assistants or PDAs, Personal Computers or PCs, laptops, 

packet-based H.320 video phones and conferencing units, packet-based voice messaging and 

20 response units, packet-based traditional computer telephony adjimcts, and packet-based 

loudspeaker paging and announcement units. 

Each of the communication devices 116-1, 116-2, . . . 116-Kand 124-1, . . .124-M 

represents an external communication device not corresponding to any internal extension of 

-11- 
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the switch/server 102. These communication devices are referred to as "external" in that 

they are not directly supported as communicalion device endpoints by the switch/server 102. 

The communication devices 116 and 124 are an example of devices more generally referred 

to herein as "external endpoints." 
5 The presence server 128 collects presence information about a communication device 

and/or user thereof and stores the collected information in a presence information database. 

The presence server 128 provides the collected informal ion to other network entities in 

response to queries. The presence sender 128 can collect information respecting the user's 

interaction with the various entities of Figure 1 and/or other information provided directly 
10 or indirectly by the user. For example, ilie presence server 1 28 can interact with a presence 

service (not shown) that continually collects and redistributes availability data from 

publishing sources authorized by the user. 

The proxy servers 120-1 to 120-L are responsible for contact routing and session 

management. It can also perform redirect functions, routing to media gateways, and user 
15 authentication. Before routing a session to its addressee, the proxy server queries one or 

more of a domain name server, the presence server, or other location server. A "proxy 

server" refers to a computer that stores information acquired from other computational 

components on a network and makes it available to other computers in a defined area. The 

proxy server has packet-switched capabilities and can include predefined rules regarding 
20 contact routing and session management, redirect functions, routing to media gateways, and 

user authentication. Before routing a session to its addressee, the proxy server typically 

queries either a domain name sender or a presence sender. 
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As will be described in greater detail below, the present invention in accordance with 

an embodiment of the present invention configures the switch/server 102 such that one or 

more of the external comniunication devices 1 1 6 and 1 24 are treated substantially as internal 

switch extensions. Advantageously, this allows a given external communication device to 

5 access at least a subset of the desirable contact processing features provided by the 

switch/server 102. 

It should be emphasized that the configuration of the switch, user communication 
devices, and other elements as shown in Fig. 1 is for purposes of illustration only and should 
not be construed as limiting the invention to any particular arrangement of elements, 

10 In a preferred configuration, the telephony switcli/media server 102, network 1 12, 

second plurality of communication devices 116, presence scrv^er 128, and proxy servers 120 
are Session Initiation Protocol or SIP compatible and can include interfaces for various other 
protocols such as the Lightweight Directory Access Protoco 1 or LDAP, H.248, H.323, Simple 
Mail Transfer Protocol or SMTP, IM AP4, ISDN, E 1/T L and analog line or trunk. 

15 Fig. 2 shows a more detailed view of one possible implementation of the 

switch/server 102 in the system of Fig. 1. The switch/server 102 in this in5)lementation 
includes a processor 200, a memory 202, a database 204, one or more interfaces 206, a 
switch fabric 208, and a set of service circuits 2 1 0. Tlic processor 200 may be implemented 
as a central processing unit (CPU), microprocessor, application-specific integrated circuit 

20 (ASIC) or other type of digital data processor as well as various portions or combinations of 

such elements. The memory may be a random access memory (RAM), a read-only memory 
(ROM), or combinations of these and other ty pes ordeclronic memory devices. 
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The telephony switch/media sender 1 02 can be any architecture for directing contacts 

to one or more communication devices. Illustratively, the switch/server 102 of Fig. 2 can be 

a modified form of the subscriber-premises equipment disclosed in U.S. Patents 6,192,122; 

6,173,053; 6,163,607; 5,982,873; 5,905,793; 5,828,747; and 5,206,903, aU of which are 

5 incorporated herein by this reference; Avaya Inc's Dcllnity™ private-branch exchange 

(PBX)-based ACD system; Avaya Inc.'s MiiltiVanlagc' PBX, or Avaya, Inc.'s, S8300™ 

media server. Other types of known switches and servers are well known in the art and 

therefore not described in detail herein. The switch or media server 102 typically is a stored- 

program-controlied system. The switciVser\^cr 102 comprises a network interface card (not 

10 shown) to provide services to the second plurality of commimication devices 106. Included 
in the memory 202 is a contact controller (not shown) tbr handling incoming and outgoing 
contacts, and a media gateway for signal conversion irom packet-switched to circuit- 
switched and vice versa, an electronic message interlacing agent 224 and a feature server 
228, which are discussed in detail below. Exemplary media gateways include Avaya Inc.*s, 

15 G700 Media Gateway™ and may be implcmentcc! as hardware such as via an adjunct 
processor or chip in the switch/server. 

The electronic message interfacing agent 224 enables (he communication devices 106 
to receive and respond to electronic messages. The agent 224 receives packet-switched 
electronic messages from communication devices 1 1 6, checks the integrity of the message, 

20 performs any necessary authentication, determines the conimunication device(s) 106 the 
message is destined for and updates the display of the communication device(s) to show the 
message. The agent 224 receives either original or responsive messages from a 
communication device 106 in a form defined by the protocol governing communications 
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between the internal communication device and the swilch/servcr, such as the Digital Control 

Protocol, or H.323, determines the idenlilies of the feature activators pushed and the text of 

the consequential electronic message, places the message in a suitable form for transmission 

to another subscriber communication device or over the network 112 to an external 

5 communication device (the form being defined by t he protocol(s) in use by the network, such 

as SIP), and effectuates transmission of the message. As used herein, a "feature activator" 

refers to the user interface controls on a communication device that permits the user to 

activate features from the communication device. Although the interface controls typically 

are implemented as a plurality of buttons, they may be implemented in many other forms, 

10 such as a touch screen, toggles, a pointer device such as a mouse, and combinations thereof. 

The reply to an electronic message or an originated message can be input or generated 
by a number of differing techniques. For example, to reply to an incoming message the 
message itself can associate the feature activators of the receiving commxmication device 106 
with selected responses. An example is shown in Fig. 7. Fiu. 7 depicts a telephone (with the 

15 cradle and handset omitted for simplicity) inchiding a plurality of feature activators, namely 
activators 1-37. As shown by the display, which displays (he text of an incoming electronic 
message, the "1" key (activator 17) is associated with a "yes" response, the **2" key 
(activator 16) with a "no" response, and the "3'' key (activator 1 5) with a "maybe" response. 
Pressing one of these keys will automatically send an electronic message back to the sender 

20 with the text corresponding to the text after Ihe equals sign (such as ^^yes" for activator 17). 

The activators used to generate text are normally the main buttons associated with the device. 
In the example of Fig. 7, these activators are aciivators 15>26. The normal functions of these 
activators are overridden while the device is in message mode. In another technique, a 
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canned response/message can be selected from among a group of (user-defined or 

administered) canned responses/messages. For example, ihc user or administrator can define 

activator 17 to be a 'V^s", activator 16 to be a "no", activator 15 to be a "maybe", and 

activator 20 to be a "no response". Full text messages, such as "Do you want to do lunch?", 

5 "Can we have a meeting today?", "Are you currently available?", and the like can be 

associated with selected activators or combinai ions o ( acti\'nt ors to permit users conveniently 

and quickly to originate and send electronic messages from their communication device. 

Finally, the reply or originated message text can be composed with the activators, typically 

the numeric keypad (activators 15-26). Each character normally requires two activators to 

10 bepressed (e.g., two keystrokes) according to a predcllncd map. An example of a map is the 
table shown in Fig. 8. Relative to the activator detlniiions in the call mode, the map has, in 
the message mode, redefined the normal funct ions/sjaiibo Is associated with at least most the 
activators. The vertical row 800 of activators refers to ilic first activator pressed and the 
horizontal row 804 of activators to the second key. TIic Idler or number generated by the 

15 activator press sequence is provided in the corresponding table entry. Thus, pressing 
activator 17 (the "1" key) followed by activator 1 6 (the "2" key) provides a space. When the 
text is completed, the message maybe sent by pressing a suitable activator, such as activator 
24 (the key). In another example, the user, when a spec i lie letter is desired, can press the 
associated number activator (e.g., for the letter "a", ''b", or ''c" the key for the number **2"), 

20 and the user can scroll through the three possible Idler clioices. When the desired letter is 
highlighted or otherwise indicated, the user can press another activator to make the selection. 
In yet another example, voice recognition may be used by the user to convert a spoken 
message into an electronic text message. As will be appreciated, the response/message can 
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be generated using a combination of the above techniques. In an exemplary configuration, 

a number of predefined messages and predetermined responses to those messages are 

provided. A message could be "Call me when you are done" and the predetermined 

responses to that message could be "Yes", "No", or "I'll try". 

5 The term "stored list" or "table" should be understood to include any ordered set of 

information or data stored in memory or other storage device accessible to the switch/server. 

The invention does not require that the information be stored in any particular length or 

format, e,g„ a tabular format, a closed- or open-set, and numerous suitable storage formats 

will be readily apparent to those skilled in the art. 

10 The destination address can be provided in a numl)cr of ways. When an incoming 

message is being responded to, the destination address of \!ic response is typically the source 
address of the message which is maintained in a cache at the s\vitch/server. When an original 
message is being generated and transmitted by the communication device, the destination can 
be indicated by inputting the associated extension (or external digit string), such as the sign- 

15 in name handle portion of the address, or by selecting the destination fi:'om a predetermined 
or preselected list of addresses (such as a contact list). In one configuration, some of the keys 
of the keypad are redefined so that each key corresponds to a specific destination address. 
The domain name portion (@ser\'crname) can be spec! lied or, in the absence of such 
specification, the address of the switcli/server with which the communication device is 

20 registered will be assumed to be the correct address. When the message is to an external 
communication device, the destination can be selccicd iVom among a set of preselected 
destinations administered by the switch/server. 
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Although any message format may be used, the preferred format is the URI of the 

destination, followed by the message text. For example, the preferred format is 

"sip:KurtHaserodt@pcl How about lunch?". When no URI is specified, the message is sent 

back to the sender of the message that is current ly being viewed. A defined activator can 

5 provide access to other functions by pressing more nctivators. 

When an internal communication device receives an electronic message, a ring tone 

is played (unless the communication device is already on a \'oice communication or call) and 

the device automatically enters a message mode from liie normal call mode (in which 

telephone calls are made fi'om or received by (he comniunication device). 

10 A set of messages is maintained for the display of each internal communication 

device. When there are multiple electronic messages or ihc electronic message is too large 
to fit in the display, an activator, such as the "next" act ivaior, is used to scroll forward to the 
new message or through the subsequent text in the currcnily displayed message. Another 
activator, such as the "prev" activator, is used to scroll backwards to previously reviewed 

15 messages or through previously reviewed text in the currcnily displayed message. 

Another suitable activator, such as a "*3 (aka ' for delete) deletes the current 
electronic message fi'om the communication device's incon^jng message buffer. Entering an 
activator (such as "*12") deletes all electronic messages Irom the communication device's 
incoming message buffer. 

20 Receiving or making a new call or pressing the "exit" button takes the 

communication device out of the message mode and returns it to the call mode. The message 
mode can be re-entered by receiving another electronic message or by pressing an 
administered message-retrieval button. 

-18- 
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In one operational configuration, the feature scr\'cr 228 permits a user to access or 

activate, deactivate, or modify a set of features (via electronic messages) including not only 

switch-controlled features but also those features controlled by feature activators {e.g., 

buttons) on a desk set. As discussed below, the ability to emulate activator presses on the 

5 user's desk set is effected by forwarding electronic messages including predetermined 

commands in the text or body portion or sign-in name handle portion of the message (the 

user portion of the destination address or characters before t he symbol) associated with 

various telephony features while the characters after ihc symbol (or the domain name 

portion) are the address of the switch/server or a component thereof, such as the feature 

10 server. For example, a SIP formatted message method Tor forwarding calls could be "invite 
fwd:xxx to yyyy@system" wherein "invite" is a message method defined by SIP, "xxxx" is 
the extension for which calls are to be fonvarded, "yyyy" is the extension to which calls are 
to be forwarded, and "system" is the address of the switcli/scrver. In another example, call 
forwarding can be eflfected by a text message in the message body "set call forward to 

15 extension xxxx" with the SIP headers specifying the communication device or group of 
communication devices the feature activation is for or otherwise indicate the person sending 
the message. In the latter case, the switch/server can use the administered information 
associated with the person to determine what internal commiinication device(s) the feature 
activate/deactivate command is intended for. As will be appreciated, a new message method, 

20 such as "invoke", can be defined for such feature invocaiions. The feature activation 

functionality is in addition to conventional remote feature access using feature access codes. 
In response to the message, the feature activator determines which feature is to be invoked 
and effects activation, deactivation, or modification of the specified feature. 

A9' 
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Although any class of features can be accessed using the feature access agent, 

including (a) features that are invoked prior to placing a cnll, (b) features that are invoked 

diu^ing a call, (c) features that are non-call associated that do not require display interactions, 

(d) features that are non-call associated that require display interactions, (e) features that are 

5 operated against calls not associated with the activating station, and (f) features that are 

operated against an alerting call, classes (a), (b), and (c) -arc particularly useful for a user. 

Examples of such features include without limitaiion an:i!og bridged appearance select, 

abbreviated dialing, active appearance select, automatic appearance select, automatic call 

back, automatic intercom, autodial, bridged appearance sclcclion, call appearance selection, 

10 call forwarding all, call forwarding busy/no answer, call forwarding deactivation, call park, 
call xmpark, call pick-up, conference no answer, conference, calling party number block, 
calling party number unblock, dial intercom, directed call j^ick-up, drop last added party, 
drop call, exclusion (which prevents a user from being act i\ c on the same call on a physical 
port and a trunk port), extend call oil-switch enable (to citable the mapping agent), extend 

15 call off-switch disable (to disable the mapping agent), group page, handover, held appearance 
select, himt night service, last number dialed, malicious call irace activation, malicious call 
trace deactivation, manual message wailing, priority call, send all calls, manual signaling, 
transfer on hang up, transfer to voice mail, and trunk nii;!ii service. 

In another operational configuration, the feature scr\ er 228 is configured to inform 

20 a specified communication device or devices of sysicm or communication device feature 
status. This is particularly useful where an instant mcss;;^:c service either does not have 
presence capabilities or its presence cajxibilitics do no\ ^ ipport the desired application. 
When detecting a status change, the server 228 generates a:^ i sends a message, such as a SIP 
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message method, to one or more spcciHcd communicai ion devices. What features to monitor 

and communication devices to inform arc adminisicrcd. For example, when a 

communication device that activates call fonvarding the server 228 would generate a SIP 

message method and send it to an instant message scr\ ice indicating the calls for that 

5 communication device are being forwarded and possibly ihe location of the call is being 

forwarded to. Another example wonid be instant message clients administered as internal 

communication devices could inform ilie user of lamp stains (such as the message waiting 

Ught) updates through this mechanism. In this example, i!^.c extension associated with the 

monitored communication device is associated with a mailbox on a messaging server. 

10 Whenever the messaging ser\'er (not shown) detects that the mailbox goes from having no 
unaccessed messages to having some or from some lo none, the server informs the 
switch/server that the stateofthe message waiting lamp associated with the extension should 
be changed. An instant message is sent to the predetermined destination indicating the 
change in message waiting state. 

15 Feature activation initiated by an instant messaging service or status conveyed to an 

instant messaging service can be encoded in a number oidiHerent ways. For example and 
as noted above, the encoding could be ihrongh a prcdellncd markup language body, such as 
using extended markup language. The instant messaging protocol (for example SIP using 
a message method) acts as a conduit (or the feature act !\ at ion or feature status formatted 

20 information. The feature activation could be done eniifcly through an existing instant 
messaging application or through a new or adjunct application, which would properly 
format/interpret the body of the messaging con\'cying the Icature information^ By using 
instant messaging as a conduit for feature activation, it is possible to enable existing instant 
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messaging applications/services (such ns provided by the serx^ce providers noted above) with 

some of the features offered by a Icicphony swilch/scrvcr, such as a PBX. 

The database 204 maybe, e.g., an optical or magnetic disk-based storage device, or 

other conventional storage device associated with or otherwise accessible to the switch/server 

5 102. The database 204 may be used to store, e.g., feature assignments to particular text 

commands, subscriber pro files, activaior-to-text rclationsliips, message destination addresses, 

directory number assigxunents to corresponding call appeariinccs or direct facility termination 

keys, access restrictions, and otlicr known administmiive information regarding the 

configuration of the system 100, as well as other types ol' information, 

10 The service circuits 210 may include tone generators, announcement circuits, etc. 

These circuits and the interfaces 206 arc controlled by processor 200 in implementing call 
processing functions in the switch/server 1 02. 

The switch/server 102 may include additional elements that are omitted from Fig. 2 
for simplicity and clarity of illustration. For example, the switch mayinclude a port card for 

15 each type of user communication device associated tlK^rewith. In addition, it will be 
appreciated by those skilled in the art i hat the switcl)/servcr 1 02 maybe configured to support 
multiple user communication devices of different \)npes, e.g., wired desk set communication 
devices, wireless desk set communication devices, personal computers, video telephones or 
other advanced commxmication devices, etc. 

20 Also associated with the swi(c!i/scrver 1 02 niay be an administrator communication 

device (not shown) which is used to program the operation of the switch/server 102 diu'ing 
a system administration, e.g,, an initial set-up and configuration of the system of a 
subsequent system-level or user-level conllguration. 
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Other devices not shown in liic (luurcs may be associntcd with the switch/server 102, 

such as an adjunct feature server. Sucli an adjunct may be physically incorporated within the 

switch and maybe partially or complcicly implemented using other switch/server elements 

such as processor 200 and memory 202. As will be appreciated, the electronic message 

5 interfacing agent and feature server can alternatively be located external to the switch/server, 

such as in an adjunct processor. 

Operation oFthe Electronic Message Interfacing Agent 

Referring to Fig. 3, an operational conllguration ofihc electronic message interfacing 

agent 224 will be described. This conlkuration shows ilic operation of the agent when an 

10 electronic message is received for an inicrnai commimication device. 

In step 300, the agent 224 is in a waiting state until, in step 304, an electronic 

message is received for an internal or subscriber communicat ion device or terminal. In step 

304, the message may be addressed lo ihe agent and indicate in its text the target 

communication device(s) or be directly addressed to the communication device(s). The 

15 agent 224 receives such packet-switched electronic messages from communication devices 

116, checks the integrity of the message, and performs any necessary authentication. 

The incoming message is parsed by the agent lo del ermine in steps 308 and 312 the 

internal communication device(s) to receive ihe electronic message. As will be appreciated, 

the message can specify multiple destination addresses or multiple destination addresses can 

20 be administered for a message to a given address. For exnmple, the paging capabilities 

already existent in the switch/server, such as using predefined (hunt) groups and group types, 

calling groups, and/or bridging groups, can be used to transmit an electronic message 

automatically and substantially simultaneously to multiple commimication devices. In one 
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configuration, an incoming message is forwarded (o the most idle member of a hunt group. 

In that event, the agent may take the llrst response received as the sole response to the sender 

or may forward each response received to the sender. The forwarding of the message to 

multiple device(s) is particularly useful when the intended recipient has several associated 

5 communication devices, such as a desk phone, a PC, a laptop, a cellular phone, and a 

Personal Digital Assistant. The message may be broadcast to all of these devices to increase 

the likelihood that the intended recipient will receive and respond to the message quickly. 

In step 316, the agent 224 changes the mode of the receiving communication 

device(s) from call mode to message mode, if necessary. In this manner, the communication 

10 device is configured to display and reply to the text of the incoming message. 

In step 320, the agent activates each of the receiving communication device's 
intercom ring tones (if the device is not engaged in a telephone call) to notify the user of the 
receipt of the message* 

In step 304, the agent commands each of the receiving communication devices to 

15 display the text of the electronic message. An example oJ ilic updated display is presented 
in Fig. 7. The display can be updated during a telephone conversation such that the call 
appearances and other call related inlbrmation on the display are replaced by the text of the 
electronic message. Typically, the d isplay o I t he incoming message will not cause previously 
received messages to be deleted from the device's corresponding buffer, 

20 In step 328, the agent receives a response riom one of the receiving communication 

devices. The response maybe to delete or store the message or a text response to the sender. 
The message text is commonly transmitted by a separate signal channel of the device and not 
by DTMF signals. 
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In step 332, the agent maps tlic response to cleterminc (he natxire of the response and, 

if a text response, the specific response icxi. The mapping sicp may be performed using any 

suitable technique, such as using the table of Fig. 8, 

In step 332, the agent, based on the mapping step, generates the response message and 
5 transmits the message to the device from which the original message was received. 

Referring to Fig. 4, another operational configuration of the electronic message 
interfacing agent 224 will be described. This confignrat ion shows the operation of the agent 
when an original electronic message is received from an internal communication device. 

The agent 224 is in the wailing state (step 400) and (he communication device is in 
10 the call mode until a command is received in step 404 lo enter the message mode. In step 
408, the agent 224 maps the key sirokcs received from the communication device to 
determine the next command. There arc two possible commands, namely to retrieve/delete 
messages and send a message. 

When the command is to rcfricvc/dclctc one or more specified messages, the agent 
15 in decision diamond 412 determines whether the user has requested the retrieval of the 
specified message(s). If not, the agent in step 4 1 6 deletes the specified message(s). If so, the 
agent in step 420 retrieves the specified nicssagc(s) and commands the communication 
device to display the text of the retrieved messagc(s). Alter completing steps 416 or 420, as 
the case may be, the agent returns to tlie normal or cad mo(!c and returns to step 428. 
20 When the command is to send a message, tlic agcni in step 424 generates and sends 

the message. The agent then perlbrms step 428. 
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Operation ofthc Feature Server 

Referring to Fig. 5, an operational conllguration of the feature server 228 will be 
described. This configuration shows the operation of tlic feature server 228 when an 
electronic message is received to invoke a feature associated with an internal communication 
5 device. The server permits a sender to activate leaiurcs remotely, as if natively activated on 
an internal communication device. 

In step 500, the feature sender 228 is in the waitinu state. 

In step 504, an electronic message is received addressed to the featxire server. The 
featxire server 228, based on the source address, determines t liat the sender has authorization 
10 to request invocation of a feature. This is l}pically pcrlbrmcd by retrieving from data storage 
the profile of the user associated with the desiinntion address. If no profile is available, the 
sender is assumed to lack authority to invoke the feat urc and the feature server returns to the 
waiting state. 

In step 504, when the sender has aut hori/:ni ion lo fn\'oke a feature, the feature server 
15 in step 508 parses the message text and in step 5 1 2 compares the parsed text against a list or 
table of feature commands to determine ilie identity oil he llature to be invoked and how it 
is to be invoked if appropriate. The list typically provides, for each featxire, a corresponding 
character or sequence of characters referencing ihc feature. For example, "fwd" could invoke 
call forwarding from an extension to an extension specilicd in the message. The feature 
20 server is configured to recognize tlie message as a commnnci lo perform an operation rather 
than a message to be forwarded lo a destination. 

In step 516 after the identity of tiie command is determined the feature server sends 
a command to the communication device, if necessary, lo in\ nke the desired feature. In step 
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520, the featiire server 228 updates the records associated with the sender/communication 

device to reflect invocation of the feature. The feature server, if appropriate, receives 

confirmation fi-om the communication device that the feature has been invoked. 

The feature server then returns to step 500. 

5 Referring to Fig. 6, another operational configuration of the feature server 228 will 

be described. This configuration shoAvs the operation of the feature server 228 when status 

change of a communication is detected and an electronic message is sent to one or more 

specified destinations providing notification of the status change. 

In step 600, the feature server 228 detects a status change of a commimication device. 

10 The server in decision diamond 608 then determines whether or not another conq)utational 
component has requested notification of the status change. If so, the featxire server in step 
612 generates and sends notification of the status change to the specified computational 
components. If not or after the performance of step 612, the feature server returns to the 
waiting mode in step 600. 

15 A number of variations and modifications of the invention can be used. It would be 

possible to provide for some features of the invention without providing others. 

For example in one alternative embodiment, the feature server is dislocated fi'om the 
switch/server and a standard protocol, such as SIP, is used between the switch/server and the 
feature server. The feature server originates sessions to custom URIs (e.g., sip:goto- 

20 cover@system and sipifwd - 4805to5510@sysiem) and the switch/server interprets those 
sessions as feature activation requests. Such requests can even perform mid-call operations. 
This embodiment permits nearly full access to switch/server features from the outboard 
feature server using a standard protocol. 
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In another alternative embodiment, the interfacing agent is located at least in part in 

the communication device. 

In yet another alternative embodiment, the interfacing agent and feature server are 
combined into the same module or split up into one or more submodules. The modules can 
5 be collocated or distributed depending on the application. 

In yet another alternative embodiment, the interfacing agent and/or feature server are 
implemented in whole or part as a logic circuit, such as an AppUcation Specific Circuit or 
ASIC. 

The present invention, in various embodiments, includes components, methods, 
1 0 processes, systems and/or apparatus substantially as depicted and described herein, including 
various embodiments, subcombinations, and subsets thereof Those of skill in the art will 
understand how to make and use the present invention after understanding the present 
disclosure. The present invention, in various embodiments, includes providing devices and 
processes in the absence of items not depicted and/or described herein or in various 
15 embodiments hereof, including in the absence of such items as may have been used in 
previous devices or processes, e.g. for improving performance, achieving ease and\or 
reducing cost of inq)lementation. 

The foregoing discussion of the invention has been presented for purposes of 
illustration and description. The foregoing is not intended to limit the invention to the form 
20 or forms disclosed herein. In the foregoing Detailed Description for example, various 
features of the invention are grouped together in one or more embodiments for the piupose 
of streamlining the disclosure. This method of disclosure is not to be interpreted as reflecting 
an intention that the claimed invention requires more features than are expressly recited in 
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each claim. Rather, as the following claims reflect, inventive aspects lie in less than all 

features of a single foregoing disclosed embodiment. Thus, the following claims are hereby 

incorporated into this Detailed Description, with each claim standing on its own as a separate 

preferred embodiment of the invention. 

5 Moreover though the description of the invention has included description of one or 

more embodiments and certain variations and modifications, other variations and 

modifications are within the scope of the invention, e.g. as may be within the skill and 

knowledge of those in the art, after understanding the present disclosure. It is intended to 

obtain rights which include alternative embodiments to the extent permitted, including 

10 alternate, interchangeable and/or equivalent structures, functions, ranges or steps to those 

claimed, whether or not such alternate, interchangeable and/or equivalent structures, 

fimctions, ranges or steps are disclosed herein, and without intending to publicly dedicate any 

patentable subject matter. 
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